2 ABSTRACT: With increased awareness of global sustainability, there has been growing interest in the preparation of materials from natural, eco-friendly polymers (i.e., biopolymers).
Nonetheless, despite their enormous application potential, biopolymers (starch, etc.) have a native semi-crystalline structure with strong hydrogen bonding, and require use of solvents to improve their processibility. However, the dissolution/processing of natural biopolymers such as starch often requires heating and thus significant energy input. Herein, we report an aqueous ionic liquid for fast and facile dissolution of starch, a typical semi-crystalline natural polymer, under ambient conditions. The ionic liquid used is 1-ethyl-3-methylimidazolium acetate 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   3   Currently, biopolymers are increasingly selected for reasons of global sustainability, as they are   renewable, widely available, biodegradable and biocompatible. 1 Therefore, biopolymers have become important alternatives to petroleum-based polymers for fabricating eco-friendly materials. Starch, a semi-crystalline biopolymer in the native form of granules growing in plants, has attracted huge interest. 2 Considerable efforts have been devoted to improving the processes to convert starch into desirable forms [3] [4] and thus to design starch-based materials. [5] [6] [7] However, the use of starch is often hindered by its low solubility in conventional solvents resulting from strong hydrogen bonding between starch chains within starch semi-crystalline structure. While the starch structure may be disrupted to some extent in excess water with significant energy input (viz. the "gelatinisation" process), there are always granule remnants in the gelatinised products. 8 Other solvents known for dissolving starch include dimethylsulfoxide (DMSO) containing LiBr, 9 and dimethylacetamide with LiCl. 10 These solvents, nonetheless, are toxic, and/or expensive, presenting drawbacks for the dissolution and modification of starch. Also, the dissolution of starch using these solvents still requires high temperatures and/or other special conditions. To address the sustainability issue, it is important to develop new solvents or processes that can transform starch into homogeneous amorphous forms with reduced energy consumption.
Recently, intense research has been focused on using ionic liquids (ILs) as alternative solvents 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   9 Aqueous NaOH solution is known as a cheap solvent for starch. 27 Nonetheless, a strict control of conditions is required for the starch dissolution, including the use of a very low NaOH We also checked the chemical difference of the starch before and after dissolution at 10 wt% in 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58 . 28 This transformation potentially hinders the complete dissolution of cellulose but can be suppressed at a reduced temperature. Therefore, the dissolution under modest conditions (at RT for a short time) could serve as a strategy to dissolve polysaccharides without undesired derivatisation.
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